In this paper, the effect of the burden of neighboring buildings on the stability of holes in a part of coarse-grained alluvial deposits of northern Tehran has been investigated. For this purpose two numerical and partial equilibrium methods have been used with FLAC and SLIDE software. As, the holes in the study area to the depth of 20 m in the without load state of the neighboring building and the building load of the 5-floor building in a distance of 3 meters from the depth edge were analyzed, and the results were compared and finally using the SLIDE software the guardian structure for deep recessed excavations was suggested which with this proposed guardian structure a high reliability coefficient of 1.5 can be achieved.
Introduction
Due to the development of construction in the city of Tehran and the necessity of excavation, the development of geological classification for engineering purposes and in particular excavation seems necessary. For this purpose, in the present research, a part of the northwest alluvial deposits of Tehran is investigated in terms of engineering geology, and according to the alluvial the best method of excavation is suggested.
In this study sustainability analysis methods (numerical method and partial equilibrium) have been used. Also holes stability analysis has been done with numerical and partial equilibrium method for each section in different states in-Open Journal of Geology cluding: Vertical and no-load mode along edge of the depth with numerical method using FLAC software, Vertical and 5-story building load mode of the depth at a distance of 3 meters from the edge of the depth with numerical method using FLAC software, Vertical and unloaded mode along the edge of the depth by partial equilibrium method using the Slide software and Vertical holes and 5-story building load mode of the depth at a distance of 3 meters from the edge of the depth by partial equilibrium method using the Slide software.
Geology of the Study Area
The study area is generally composed of Quaternary alluvial units due to many faults and high buildings. These deposits are divided into different units accord- 
Methods
In general, the available methods for sustainability analysis can be divided into two groups of numerical methods and partial equilibrium method [2] .
Sustainability Analysis with FLAC Software
This software (FLAC), which is suitable for modeling large deformations, has the ability to model the behavior of soil, stone or other materials that may be found the pasty flow when they reach to the Limit surrender. The SLIDE software is used to study the geomechanical characteristics, the geometry of the unstable region and the groundwater level and by highly detailed mathematical analysis provides a complete report of soil and rock mechanics and their effects in sustained conditions.
Holes Stability Analysis and Propose a Maintenance Method
In these analyzes the load of the lateral structure varies depending on the type of skeleton and how it is executed and how the calculations are based on engineering principles. For each floor one kilo Newton/m 2 of load is considered to be below ground that in analyzes the 5-floor building load is considered at a distance of 3 meters from the edge of the depth. The method of this study was to first analyze the hole in the normal way regardless of the neighboring building load to a depth of 20 meters in numerical and partial equilibrium using FLAC and SLIDE software, as first the depth of the hole was 1 m and the corresponding reliability coefficient was calculated and then in each step up to 20 m deep depth of the hole increased by 1 m and the confidence coefficients were calculated and recorded.
In Figure 2 and Figure 3 an example of the outputs of the FLAC and SLIDE software for the Amir Kabir hole at depths of 17 and 9 meters is shown respectively. As it can be seen based on the output of FLAC software in the case of a depth of 17 meters the confidence coefficient is 0.27 and according to the output of SLIDE software when the depth is 9 meters the coefficient of confidence is 0.45. In Figure 10 a sample of analyzes performed by the SLIDE software is shown for the case where the load is located at a distance of 3 meters from the edge of the hole and a depth of hole is 9 meters.
The results of the analyzes performed for Niavaran hole in the normal state and the existence of the neighboring building load are shown in Table 2 that the red values represent the critical depth of the excavation. Their diagrams in the form of changes in the confidence coefficient versus depth of excavation for each numerical method and partial balance are shown in Figure 11 as the depth of excavation increases the confidence coefficient follows a downward trend.
The Effect of Fault in Determining the Critical Depth of Excavation in Niavaran Hole Alluvial
This hole is located on the Niavaran fault which can be used to detect this fault in the TP 3 to TP8 section in Figure 12 .
In the cross-section we are seeing the displacement of coarse-grained soil without gravel which contains rubble.
Due to manual drill boreholes the upper depths mainly consist of layers of sand and gravel which turns into coarse soil. After 12 meters deep rubble was added to the coarse soil (Figure 13 ).
Discussion and Conclusion
Amir Kabir hole is located on the C alluvial of Tehran and numerical results show that in the absence of neighboring building load the depth of excavation is in the range of 1 to 1.5 meters, and also the results of the extreme equilibrium method in this case indicate that the depth of the stable hole is in the range of 1 meter.
When the load is placed at a distance of 3 meters from the edge of the hole, the results of the numerical method indicate that there is no possibility of stable excavation and the reason is that in the FLAC software in this situation there follows the emergence of a local instability problem and the software cannot 1035 Open Journal of Geology solve the total force for the entire system. As a result the resulting confidence coefficient is related to the soil under the load from the building not the edge of the hole. Table 2 . Confidence coefficient obtained at different excavation depth using numerical and partial equilibrim methods for Niavaran hole. According to this charts, they show changes in the reliability coefficient versus depth of excavation for each numerical and partial equilibrium method in Figure 11 . By increasing the depth of excavation, the confidence coefficient follows a downward trend. A sample of analyzes conducted with the encouraging guard structure constructed by the SLIDE software is shown in Figure 14 .
In order to verify the results obtained from the analysis carried out in this hole a field observation was done. In the visits there was little difference between the results and the constant depth of the hole in reality. In the end for the verification the results of field surveys have been done.
In the observations, there has been little difference between the results and the depth of the stable hole in reality. Figure 17 is related to the southwest of the Niavaran hole which will remain steady to a depth of 3 meters without a guardian structure in the without load state of the neighboring building, and to a depth of 6 meters will be steady critically.
By analyzing two extreme equilibrium methods using slide software and numerical method using FLAC software we obtained confidence coefficients in each meter of the holes that Based on the type of alluvial Table 3 can be plotted.
Due to the geologic characteristics of the Niavaran hole, which is located on the fault, faulting in this hole has caused a crushed zone to be created and finally the cementation of this section of C alluvial is more than the other sections and The critical depth of excavation in this part of the alluvial is higher than other sections. 
